Role of aPKC isoforms and their binding partners Par3 and Par6 in epidermal barrier formation.
The skin water barrier, essential for terrestrial life, is formed by a multilayered stratifying epithelium, which shows a polarized distribution of both differentiation and intercellular junction markers. Recently, several reports showed the crucial importance of tight junctions for the in vivo water barrier function of the skin. In simple epithelial cells, intercellular junction formation is closely coupled to the establishment of polarity. However, if and how polarity proteins contribute to epidermal differentiation and junction formation is not yet known. Here, we have characterized the localization and isoform expression of the polarity protein atypical PKC (aPKC) and its binding partners Par3 and Par6 in epidermis and primary keratinocytes of mice. Their distribution is only partially overlapping in the granular layer, the site of functional tight junctions, suggesting that next to a common Par3/Par6/aPKC function they also may have functions independent of each other. Both aPKCzeta and aPKCiota/lambda, are expressed in the epidermis but only aPKCiota/lambda showed a strong enrichment in the junctions, suggesting that this aPKC isoform is important for epidermal tight junction function. Indeed, inhibition of aPKC function showed that endogenous aPKC is crucial for in vitro barrier function and this required the presence of both the Par3 and Par6 binding sites.